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TK?m POTENTIAL WATF;RPOk/ER SI!lES INlESTLGATEIl NEAR PETER5BUTtG, ALASKA 

Three potentially uaeful sites for waterpower development near Petersburg, 
Alaska, have been investigated by scientists and engineers of the Geological Survey 
according to Secretary of the Inter im Doughs McKay, 

Field examinations ham b a n  mads of the geology of d m  sites, reservoir sites, 
and probable diversion tunnel routes for power development along Scenery, Cascade, 
and Delta Creeks on the mafnland in sautheastsrn Alaska. These streams flow west -  
w d  Into Thomas Bay about 20 miles northeast of Petersburg, from points of origin 
high up on the western elope of the Coast Tbnge. The terrain is very rugged, 
deeply diesected by river erosion, modified by the great Pleistocene ice sheet, 
and sculptured by alpine glaciers of Pleisebcene and Recent age, 

A raconnaf ssance geologic report has b e n  prepared by John C. Miller and f s 
available in Survey f i l e s  fo r  public inspection, It describes the physical 
characteristics of the area that relate t o  power development, payfng particular 
attention to evaluation o f  potential dam sites at the outlets of Scenery, Swan, 
and Ruth Lakes, The geologic feasibility of these sites is one of t he  determining 
f ~ c t a r s  in evaluating the waterpawor patential  of the streams on which the natural 
lakes are located. Also described are geologic condftions along probable tunnel 
routea for conveytng natsr stored i n  the lakes to powerhause s i t e s  at  or near 
tidewater, The three reservoirs behind the proposed dam sites are in relattvely 
fmpervious rock and no structural or o the r  geologic eanditions were obaerved which 
might cause appreciable leakage, Back fill or concrete dams, gravity or arch type, 
could be constructed at a11 s i t a s .  

Copies of the  report which i a  ent i t l ed ,  "Geology of Waterpower Si tes  an 
,%enery Creek, Calscade Creek, and Delta Creek near Petersburg, Alaska, lt are avail- 
able far public inspection at the following offices of the Geological Survey: 
Library, 1033 General Services Administration Bldg, , kshf ngton, 3. C. ; in Cali- 
fornia at 4 Homewood Place, Medo Park, 724 Appraiaars Bldg., San Frantlisco, and 
529 Post Off ice and Court Houne, Ins Angeles; 2&!+ Federal Bldg . , Tacoma, Washington; 
md in Alaska at 117 Federal Bldg,, Juneau, 210 Glover Bldg., Anchorage, Wright 
Bldg,, f i b e r ,  and Brooks Memorial Mines Bldg, at College, It is also available at 
the Terrktorid Department of Mines, Juneau, Alaska. 
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Dam sites were examiced at+ t;lw outlets of Scenery Lake, 

Swan Lake, and Ruth Lake which am Poeated on Scenery Creek, Cascade 

Creek, and Delta C ~ e e k ,  respectively. The Scenery Lake dam &te is 

pastly in q d z  diorita and parbly in hornblende plagioclaee gneiss. 

The Swan Lake and Ruth Lake dam sites are in quartz dioxlite. The 

bedrock at these dam site8 is suitable for the height; of dams that 

would be sequlred t o  schiem the full development of the potential 

power of the streams, No appreciabls leakage Prom the reservoirs 

is antiaipatsd. 

Tentatim tunnel routes for conveying t he  water from the 

lakes to pmerhcrum sites at op near tidewater were examined. T h e  

tunnel routes from Scenery Lake and Swan M e  would be in quartz 

dj,orjtte, The tunnel rouke from Rukh W e  would pass through quartz 

d i d t e  and d i h t e  gneiss. 

The geologic emninations described in this report indisake 

that the ddapment  of t h e  potential pmer of the stream under 

considmatim 1s feasible a5 far as geologic conditions are concerned. 



T h i 8  F ~ C O I V ~ ~ B B ~ ~ C ~  geologic report was mads to evaluate 

the geologic feasibiUty of the sites fo r  the ~ar ic rue  &mctums 

that would be required for the- development of hydmeXs&ric power 

from Scenery M e ,  &an M e ,  and Ruth M a .  These lakes are m 

Scenery Creek, Cascade Creek, and Delta Creek, respectively. The 

f i e l d  emadnations included the dam sites at  the outlets of the 

three lakes and tentative tunnel routes f ran these lakes  to pmer- 

house sites at or near tidewater. The geologic feasibility of the 

sites under consideration is one of the d e t e d n i n g  factors in 

evaluating the water-power potent ia l  of these streams. A report; on 

the water-power resources of these &reams is in course of prepara- 

t i on  and w2U seme as a basis fo r  the ch~tsi.fication of the public 

lands with ~ e s p e c t  to their water-power valueso The f i e l d  work on 

which t U s  reporh is based was carded on dw+.ng July and August 1951. 

For e w t i o n  of the reaewoir, dam and tunnel sites, a t o t a l  of 

29 days was spent on the Scenezy Iake and Scenery &eek areas; 21 

days on t h ~  M a n  Lake and Cascade Creek areas; d one dw on the  

Ruth Lake and Delta Creek areaa. The author was aasisted by Jr L. 

Colbed, k d r a a c  engineer, who had woz-ked in the m a  t h e  pradous 

season obtaining the control data f o r  a compjllation of a topographic 

W P  * 



A map entitled, Wan and RoPile, Cascade Creek and 

vicinity, Alaska, Dam Sites,n published by the U. S, GeoLog5cd 

Survey, plate 1 in this reporb, s e m d  as a base map for the geologic 

mapping. T h i s  map (in pocket) efiends f r o m  Scenery M e  on the 

north to the Patterson River on the south and fdand 4 to 5 miles 

from the east shore of Thomas Bay, The map is on a scale of ln24,000 

with a Lo-foot contour interval. Included on the m e  sheet are 

detailed maps of the Scenery Lake dam sites, s d e  I:4P8001q and Swan 

Lak~ dam site, scale 1:2,400; both Kith 10-foot contour intervals, 

Undmater contours are shown on Scenery Zake, Swan W e ,  and Ruth 

Lake. h0fil8~ are s h m  f o ~  Scenery Creek, Cascade C~eek, and D e l t a  

Creek. 

A e x t a l  photographs, t a k a  in 1948, are available for th3s 

area and were used in the f i e l d  work, 

Acknow1edgmen.t; is due t o  the Alaska CommicatJ-on Syetem 

for their jXend3.y coaperation and assistance in maintaining radio 

cmunieations with the f i e l d  partyo 

The author also expresses Ma appreciation t o  d* L, Colbert, 

hydraulic en-eer, and to D, K. Fowler, field assis tant ,  fo r  their 

assistance In the field W O F ~ .  



The area invedigaCed is on the d . n b n d ,  about 20 miles 

northeast of Petersbu~g,  Alaska, on the east d d e  of Thomas Bay, an 

arm of Frederick Sound, and is apprmha$,ely 100 nrilas s~utheast of 

Juneau, Alaska, Scenery Creek, Cascade Creek, and D e l t a  Creek flaw 

westward into Thoms Bay, being effluents of Scenery, Swan, and Ruth 

Lakea. Thene locations are shown on the index map of the Thomas B a y  

area (figure 1) which is a copy of s portion of plats 1 of Survey 

Bulletin 800. The Sceneq Cmek site has been described b d e f l y  by 

P. Fa m c e  0x1 page 5 of an open file release, July 6 ,  1950, entitled, 

Waterpower Resources of Scenery Creek near Petersb~rg~ Alaska,n 

C b t e  and Vegetation 

The climate is characterized by moderate temperature the 

year round, including mild winter& and cool summers, and by heavy 

precipitation, The mean annual precipitation at Petemburg for the 

15 years 1927, 1931-1932 and 1938-1949 was Ill, inches, However, the 

mean annual runoff at t h e  Cascade Creek gaging station for the lh 

years 1918-1928 and 1947-1949 was l.49 inches* Although the records 

do not cover exactly the same pefiode, they indicate that preeipita- 

t i on  in the area of study is greater than at Peter~burg, 

The m a  is within Tongapas M a t l i o d  Fore& and, except 





the  steep slopes, is covwfed w-ith a dense growbk of timber eon~ i s t ing  

of western hernilock, S f t k s  spruce, westem red cedarb and Alaska cedar. 

Frcnn sea. level t o  about 2,000 fed She fmvsts haw a dense und- 

m&h of bushesp mainly s a l m s n b e ~  and I~ucKLehstaqy, and other vegeta- 

tion, including devil' s club In ~ei3$aTn area8 Wfllm and alder 

form tm almost Impassable bmfier, The best timber is in t h e  w e l l -  

drained area8 on the steep billsides, but there is a l a rge  quantity 

of poorer grade t imber suitable f o l ~  papep pulp KTthin the drainage 

areas of the three creeka and the area bordering Thomss Bay* 

The three dm sites investigated ase at the &lets of 

Scenery, Swan and Ruth Lakes. Scenery Lake La 3 milea east of the 

coast and 957 feet above sea level, Swan Lake is about 2$ miles 

from the coast and ltSIL feet above sea level., Ruth Lake is less 

than 2 miles east of the coast and 11353 feet above sea lewl. A 

development at tidewater on Scenery C m  would be accesdble t o  

ocean-going tugs and large vessela, aa a~undings in t h e  e o m  at mean 

lower low water, recorded by the Coast and Geodetic Survey on lnap 

no, 8210 of Thomas, Fwragut and Portage Bws, pangs f r m  9 to 21 

fathoms. A powerhouse fop a dm on Swam Lake, if b u i l t  on Cascade 

Creek near sea level, would be acsezgible hwm Thomas Bay, There 

are no roads in the area under consideration and road eonstruckion 

would be cmplieated by the exbrmsly rmgged tma3.n and the consequent 



aetemnce of mek or snow slAdse, The trail up Cascade Cmek is 

w e l l  rcarked to Fdls Lab. It is ctLscontfnued at the lake and it is 

naeessaq to use a boat to tram1 t h e  length of the lake, The trail 

from Fal la  W e  to Swan Lake is bd&mite and qafta steep, hawing 

been obscured in places by snowslides. The Fom& Service mahtains 

a skiff on Scenev and Swan Zak9a, but none is a d h b l e  on Ruth 

m e .  

The rugged mountainous character of the area invol- 

pmvfdes excellent topo@apMc locattons for the three dam &tss 

examined. In the Mgher altitudes valley glaciers and waterfalls 

descend fmn the ice cap and tHs melt water forms &reams entering 

the lakes. The western slope ofthe Coast Range has been Ma.. deeply 

anaeeted by river erosion, modified by the great Pldskocene ice 

shee21, and sculptumd by alp1 ne glacimn of' PleSstocene and Reoent 

age*l (Buddingbon and Chapfn, 1929, Survey B u l l .  800, p.. 23). The 

wEudmzlm heI@ of the surface of the Pleistocene ice  was prabab3y 

leas than 5,002 fee%$ as eddanced by the ah- ridges and lack of 

roundness abave altZLudea of 4,200 to 4,500 feet, Zoeally, ~ a U e y  

glaciatlon in Reoent and Wiseorsin tjme has resulted in alpine 

sculptural but probably the m o s t  pronounced glacial erosion waa due 

to the ConWleran glac5er cmplex in Wisconsin t h e ,  

Evideac? sf the great. -ize flood of P1efPrt;ocene t h e  is 



found in the f i o r d s  such as Scenery C m ,  in the t h e  lake aalle;p-sp 

in the occurrence of han&ng s ~ d l e y a  such 88 the creek WPey on the 

south side of Scenery M e  and about 'I*? milea f m  the head of the 

lake, a &lar vFtLTey at the  head of dm.imge aoti%hea& sf Stran 

Lake, and others in the m e o n  m d e ~  ccnsfdma-fnns 

At the mouths of She hanging valleys ool the south aide 

of Scenery Idce and southeast of Stran M e  &re low, r~Prncd4, trans- 

veree fidgee which may be designated flllpsn roughly spamlng the 

valley, except at the streams flowing through the  post-glacial 

notches, The or5gl.n of this r e ~ i d d  form a5 the etltrance of these 

h a n a g  valleys &rouses a m  speculation, bu& it may be similar t a  

t h a t  of a "thresholdw in t h e  outer or downstream part of a long, 

gently sloping rock basin near a piedmont p l d n  in that the principl  

cause was t he  dower movement, hence l a s s  esosive capacity, of the 

1.alley glacier at this point. St seems probable, however, that 

factors other than spreading or debou~hment~ and probably excess 

of ablation over supply, ham been isrporbank contribut5ng 

agents in their formation. It m y  be postulated that slower e ros ive  

capacity was due t o  (i) the  overr*Xding of the upper i c e  on the debris- 

laden ice at the base of the  t r i b u t w  valley glacier, OF (2) the 

slower mwment due to the msfs%anee at the junction of the ice fn 

t h e  main valley glacier ts the enkrance of t h e  tributary glacier of 

the same elevation, The w a l l s  sf the m e y  of Scenery C r e e k  are 

grooved and strtated, as are the K&PS 3 f  %he fiord named Scenew Cove. 



On t h e  pock w a l l s  of Scenerg Cove some of the l a rger  pfoomb caused 

by glacial. action are roughly pardlel  and. slope dmmard toward the 

east at an angle of about 5'. The incl inat ion m y  be due t o  Imbrica- 

t i on  of ice in the old d e y  glacier in i ts  course to t he  sea. 

Them are cirques in var*loua stages of preservation, The U-shaped 

tributary valleys contain lateral, medid, and end morafnea of pre- 

&sting alpine glaciers, The: three lakes investigated were developed 

by glacial  action which produced deep truughmllke basins gouged out 

of the rock. The rather sharp Imife-edged or comb ridges between 

these glacial Lakes a r e  the result of frost wedging, of exhenaive 

alp5ne glaciation, and, to aome degree, of difference in character 

af the rock, *hat 53, the occursence of gneisses w i t U  the dimrite 

Ill888 

In the d n  crselc valleys t b  cross section i~ not a simple 

vtl" and the mlleys are not always broad arrd flat. They o c c a s i d 3 y  

show eddence of successively m m e y  valleys produced by more than 

one p e r l d  of erosion. The loosely consolidated material lefk by 

glaciation in the valleys has been modified by n o d  stream erosion, 

and gorges have been cub in the rock f l oo r  of the valley. The 

streams emanating from the  lakes foUm torkuous and precPpitou 

paths t o  tideuater, rapids and falls bnfng nmeroua, The falls on 

Cascade Creek at the head of F a l l s  Lake w e  between 60 and 70 feet 

high. Similar falls were observed near the head of t h e  broad, f l a t  

valley of the stream which enters the northead side o f  Swan Uke, 



These falls were probab9Jr formed as rock steps p ~ o d u ~ e d  by the quarrg- 

ing action of a glacie~a The steep walla of the f,hree main cmeks 

are irrtersected by glacial troughs or by deeply incimd d a y s  of 

tributsry creeks. Most of the topographic features dmcfibed mwt 

be considered when aqy conduit ie p h e d  fmm the hkes to power 

p l a t s  near tidewater. 

GENERAL GEOLOGY 

The limits of the mapping by Buddington and Chapen extend 

about 3 miles east of  the bay, but plate  9 of Survey Bulletin 800 

does not include Scenery Lake and its catchment m a .  Swan Lake 

and Ruth W e  are near t h e  edge of the area prerdously mapped, but 

parb of thefr  catchment baslns am beyond the area mapped by 

Buddington and Chaptn. 

Plate 2 is a geologic map resulting from p v i o u s  wropk and 

this rsconna5saance* Occasional samples of rock at  the dam sLtes, 

+.unne2 routes, and resefvolr areas Mere taken for petromaphic 

emnbation, but only samples of each of the dam sites were examined 

in t h i n  section* The e n g i n e e n g  geology of each site w i l l  be dis- 

cussed. follow3ng the  descriptim d the geology of t he  area as a 

whola. 

Ip~sous  b e k a  

The pmdomLnmt rocks sf %he mztfdaxnd of mutheaetem Alaska 



and of the area inmlved are quarka diorLCs of $he conaps~te Coasb 

Range batholith and gneisees and schistw of the rnetmospM.c-caple3~ 

belt lying adjacent to the bath&tho The qu&z diorite 5ntrudwr 

is reported by Buddington and Chapin (Bulls 800, p, 61) to be more 

or l e ss  contaminated with inclu&ons, ~mmtsl, or asshi lat ion 

products resulting fm the b r e a n g  up or a~integrat ian of scbisb. 

In the area under consfderation the int,msive sheets sf quartz d i d k e  

appear to contain vesg few assimihtion produetel particularly along 

the valley of Scenery Creek, Some increase in the mafic mineral 

content, mainly hornblende, was obsemd along Cascade Creek, and a 

marked increase was evident along Delta Gmek f m t h e r  south, Thi8 

rock w i l l  be referred to in this report and illustrations as d i o d t e .  

Dikes of apute or felsite rn moxe common in the Swan 

Lake basin than in the Scenery Lake basin. These vary in width 

fmm a few inches t o  tens of feet, 

The texture of the d la r i t e  sarYies fmm fine te coarse and 

the fabric is equigranular, dthaugh at times it has a sl5ghtl.y 

p o r p m t i c  appearance* From n ~ r t h  t o  south across t h e  area an 

inemase in the content of ferrmgnesian mfnerala An the dlari te 

waa observed and locally,  at lea&, t h e  mmtrg rock resmbles gabbra. 

The qu&z diorite which comp~%ses the western portion of tihe Coast 

Range bathol i th  has a e d t h  of 3 to I5 miles in southeastern Alaska 

and is considered to be of Upper Jurassic or Lower Cretaceous age, 



Metamorphic Rocks 

The metmorphic rocks a m  crystnlline schi&s and injection 

gneissss, and the w i n  belt of these rucks has a width of 13 miles in 

the T h m a  Bay r eeon ,  roughly paralleling on the southwest the 

Coast Range batholith, Occasionally the d i o d t e  exhibits l inear flow 

&motam and hornblende is oriented or roughly pardla g i v i n g  it 

a more or less gm5saic appearance, Thia type of atructum in the 

lntrudvea is more prevalerrt in the southern part of the area. The 

gneiases are preddnantly horriblende plagiaclase gneiss, but mica 

and gamet occur in some of the gnefsses. These gnefsses and schists 

in genera ahuw vmoua stages of fnljectjon and occur as blacks, 

stringere, or as infolded masses oecadona l ly  w i t h  f ntercalated beds 

of l.3mtmtone or w b l e  in places as much as TO feet thLck. These 

gneilssea and schierta, hmmr, may be regarded aa members or fntagml 

gart;s of the h g e r  and mom camon occurrences of hornblende gneifsses. 

In a nmber of locdlties it was difficult to detewne 

the boundarg between dlolrite aad gneiss because the exposuws vary 

frm feebly metamorphosed diorlte gneiss to highly metamorphosed 

hornblende plagioclase gneiss and g m t i f e r o u s  mica scM&. T h i s  

uas the case on the norbheaatem side of Swan Lake where the U t s  

of the metaglorphic rock are in doubt, in part due b fomst cover and 

topographic d e f .  The boundary shown between d i o r i t a  and gneiss 

i r i  t o  ba regarded aB more or less M e f i n i t e ,  but T t  dQllnrLta the 



a=% of predominantly rnetamo~pbdc ~ o e k a  which, hme%repp may not be 

of the same age or o d a n  fn different p&s of the m a  mapped. In 

the explanation on the map (plate 2) the pocks are classified broadly 

w d e ~  four  types of i n t e ~ e s t  to eonstrwation enaneers* The age of 

these metamorphic rocks is probably OPSdovfcian to Juraseie or later. 

In the broaderr valleys and in the valleys entering Thamas 

Bag g h c i a l  bwldera and gravels occur. The Palleys of the streams 

e n t e a  Swan and Scenery Lakes contain deposits of sands in U t e d  

amounts. The streams ham carded g l a c i a l  debris toward Thoman Bay, 

although a large po&ion of the depos5ta in these valleys must; have 

been le f t  by secession of the valley glaciers of Quaternary age. The 

glacial. debris has been rarorked l o c ~  and Recent stream deposits 

consist of a large amount of reworked morainal material. Some 

forested areas in the broader valleys entedng Thanas Bay are under- 

l a i n  by &wash from glaciers which occupied the area. Pro-glacial 

atreams from the broad lobe of BaiM GIsrcfer deposit a large volume 

of sand and gravel which has been addad t o  rnmainal mata.P.jal lsfi 

by recession of the aacier and by gUdd streams in the past. 

These streams car+ng rock flow and silt m ~ d d y  the waters of T h m s  

Bay for a diatance of aeveral miles. 



The dam d t e a  investigated =s near t he  western edge of 

one of the major geolo&c features of southeastern Alaska, that is, 

the Coast Range bathouth of the mairiland. The Kufu anticllnorLum 

is 9 dies or more west of the mainland, and between this anti- 

clinorium and the mainland lies the  Juneau spcUnorium (Buddington 

and Chapin, 192PJ Survey B u l l ,  800, p l .  221, ~ t r i h n g  northwestward 

roughly parallel t o  othe~ major structural elements. The beda in the 

Juneau sgnclinofium are overturned to the southwe~t. On the mainland, 

hmever, in the area between Delta Creek and Scenery Creek the wtfike 

of the foliation, w h i c h  is gemrally. north to n0hhwes-t parallel to 

the western border of the Coast Range bathaEth, is locally inkerrzzptmi 

by beda of gneeaa or schist cutting across the r e g i o d  strike.  The 

stmdwes obsemd are probably resfduaJ. Tram sedimerrts existing 

prim t o  idws%on of t he  magma. 

Numerous shear zones are found wi'bhin the area d e r  dis- 

cusslon, but apprecfable disphcerment which might have o e c w e d  

is maaked by forest growth and rock s l ides ,  Jo5nting i a  et3mmorQr 

atsep, 75' t o  vertical, usually in a northeast and a northwest 

direction, rathw widely spaced, and usual* cuts across the lineation. 

Among the numerous structural patterns in evidence on the aer ia l  

photographs, a well-defined line appears exbending from a point near 

Vouldsr* and wlandm as n h m  on the tspomaphic map of the  area 



(plate 11, t o  a point about 2 miles @ahyard near the headwaters of 

South Fork Scenery Creek. A most p~onormced systt?? of joSnts or 

fracturee observed on aerial photog~aphs ed,end in a northwest- 

southeast direction parallel to t h e  Cuneau qncUnardum, This 

l ineat ion is intersected by another one trending in a northeast- 

southwe& direction. A number of Unsars are shown on plate 2 which 

were Located by George Plafker of the Engineering Geology Branch, 

Geolodc Division, Oaological Survey, by d n a t i o n  of aerid. 

photographs. Overburned isoclinal folds  in the gneiss occur 

sporadically, but, in general, the structure near t h e  western mar@n 

of the bathol i th  is not complex. A number sf main divfdes or sharp 

xridges consist of gneiss. Whether t h e i r  occurrence is due to the 

tec tonics  of the region, resistance to erosion, or to glaciation 

was n o t  detemdned* 

Accomng ko a Seismic Probability Map of the United 

States, September 1950, by the Coast and Geodetic Survey, these dam 

sites are on the east edge of what is designated as Zone 2, an aTea 

in which structures are repaxlted t o  ham been moderately damaged one 

or two times. The adjoining Zone 1 to the east is a region of minor 

damage by earthquakes but no structural change. In t h e  explanatory 

note by the Coast and Geodetic Survey aceompaqring the map cited it 

is stated that,$ #A eompila~ioa cf ~acorda shms that between 70 and 



80 per cent of earbhqwkes cncuw in the  m a  general regLons, al'kho~gh 

not necessarily at the same eptcanters, where previous a d h q w l w s  

have o c m e d  and that  these regions a m  generally within fair* w e l l -  

defined zonea or belts ,  ... At present there are  not sufficient data 

available t o  prapare a general a e i d c  probability map of the country 

based on surface geolow. The sone W t s  ah- on this map are based 

almost entirely on earthquake h i s t o r y  and repregent the general 

combined opinions of a nmbar of acfentists." In vim of the 

geographic looations of the dam sites, only minor t o  moderate damage 

might result fm an earthquake, according t o  available infomation. 

Water Power Development Foe sibilStiss 

The general plans or methods by which parer would be 

developed in thfs area are described in a report on the water-power 

resouroes o f  th i s  ama now in preparation by J. L. Colberts In 

general, pwer devglopent all require the creatton of storage to 

equalize the pyonounced irregularities in stream f l aw ,  and to convey 

the water by tunnel and penstock fm the storage sites to powerhouse 

sites at or near tidewater. Opportunity for &orage d s t s  in three 

lakes, viz., Scenery Iake on Scenery Creek, Swan Lake on Cascade 

Creek, and Ruth Lake on Delta Creek. Storage development could be 

accmplished on Scenery Lake and Swan Lake by the construction, in 



each instance, of a d m  at t h e  ]lake ouklct t o  wise the lake supface 

above i t s  natural level, ur by drming Cne lake below ita natural 

l e ~ e l ,  or by a combination of t h e  5wo me+J,,hc~de. Ruth Lake is compara- 

tively shallow and has a s m a l l  capaci$y below lake level  so any 

storage development would require the c~ns t~ ruc t ion  of a d-am at t h e  

lake outlet, In order t o  uttlAze the full potential head the power- 

house sites would be as nem t5dewate~ as practicable and, in genera, 

would be near the mouths of t h e  creeks undla,r consideration. It 

would a l s o  be possible to convey the water from Swam Lake t o  a 

powerhouse s l t e  at the mouth cf Scenen Creek, thus using the water 

fm both Scenery Lake and Wan Iake in a stngle powerhouse. The 

f i e l d  m n a t e o n s  were directed t o  the dm sites at the lake outlets 

and the suttabilLky of the lakes  as reservoir sites, ta tunnel routes 

from each of the three lakes to a point new the creek snouhhs and 

frm Swan U k e  to a powerhouse site xlem the mou2;h of Scenery Greek, 

Only tunnels were considered as a means of conveying the water from 

the storage sites 50 t h e  head of the  penstocks leading to the power- 

house sites, In view of' temdn conditions as we11 as climatic 

conditions, the use of canals o r  pipe lines was consideyed impractical. 

The water surface elevation in the resez-~oErs may v a ~ y  f m m  100 to 

150 feet. Consequentlyo tunneln considered will have to with- 

stand the hgdratilic pressure e q d d s n t  to t h e  m m u m  mnge in t he  

elemtion of the reservoir surf ace* 

The -el courses c o ~ s f d e ~ e d  L m t h i s  abspo.n*t are s h m  an 



plate 2. These course8 wem mla&ed to i c su ,~  an adequate cover of 

rock over the tunnel at al l  pointso FOP &pUc&ty of i l h s t r a t f o n ,  

the tunnel couraes have been shown as d ~ ~ ~ d g h - b  Unes but in actual 

construction my sh%rp angles wculld af  course be avoidad. Sectione 

dong t h e  tunnel route61 me shown on pht?es  3, .!i and 5 and indicate 

the probable geologic condi%iona tha% ursuld be encountered. Fos 

illusbrative purposes the  tunnels f m m  Scenery Iake and Swan Lake 

haw! been shown as heading s l i gh t ly  below present lake levels. The 

actual elevation of these tunnels may be a:; much as 15'0 feet lower, 

depending on method of storage development in these lakes. The 

t m e l  sections have been drawn showing the penstock underground Sn 

order to give an indication of the conditions t h a t  would be encounte~ed 

if thls plan wese adopted rather than the mare c m o n  p~aet ice  of 

having the penstock on the surface, The sections are intended to 

$how the  geologic conditions, 3,s nsaF as they can be inferred frm 

present infomation, that would be encomts~ed by a tunnelo 

The character of t h e  rock beneath the surface is more or 

less inferred on the basis  of f i e ld  inmstigation and samples obtained 

on or near these % m e 1  courses and because the dioritie fntmsians 

are reaogdaed aa par*'! of %he Co%s%Range bathof.ith* The rock to be 

penetrated is competent to main'c,ain the t m e l  opedngs and to Kith- 

s t w d  the hydraulle pressmas expectedp The surfaea profiles along 

the t m e l  courses were drawn from the topog~aphic mapa The locafions 

of the penstocks were d e t e d n e d  by inepcct im of the t a p o ~ a p w ,  and 



&heir cowssea were selected to provide a mirxlmm cover of 100 feet, 

The sngineedng geology of each dzlm and tunnel site a s -  

cussed in the following pages i a  khe result of recomaissaa@e work 

in these areaso More detailed exmination, Adsd  by d e l l  holes, 

w i l l  ba necessarg prim to t h e  plmntng of any construction. The 

thme reservoirs behind t h e  p~oposed d m  &tee are in relatively 

impemious rock, and no f i t r u c t ~ ~ d  or other geologic conditions were  

observed which might cause appreciable leakage from the reservoirs, 

Rock fill or concrete dams, gravity or arch type, could be constructed 

at a l l  sites. 

Scene~g Lake power site 

Topog~aphy 

The catcher& basin above Seenew Lake, which receives the 

melt from two v a l l v  glaciers t e d n a t i n g  near the lake shown on 

plate 1 about one and a half dies east of Seenery M e  has steep 

w a r t  c m d  by former glaciers, Seenery Iake is a glacial lake  and 

i ts  deeper slopes are barren of vegetatfon, but the rock slides and 

alluvial fans at t h e  foot of some sf t h e  dopes  m e  usually e m r e d  

with aldar and bruah. The floor of the  ~al .3 .q  abom Scene.ley Lake 

has a minor mount of ?elf ef, is in pa& tree-covered and in p& 

covered by alder and brush, Some spots are poorly drained, and 

swamps caused by beaver dams or by snow slidea damming up drainage 

courses with rock snd debria are emor . .  
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increase, probdtly due to a sepegatim, Hmemr9 this n s  not 

e d n e d  closely beauae it was difficult to reach. The lake outlet 

is a V-notch cauaed by plucking of gneiaal ApUtie dikes  and sill8 

are c m o n  in the rliosPteo 

Mdence of geologic & m c t , ~ ~ ~  ia provided by the a c m e n o e  

of infolded crystalline, schist or gneiss which has been included as 

bands, blocks, and stfingers in the q d e  d i o e t e .  The f o u a t i o n  or 

the separate hyers dip northward at 57" and strike about N* 60' W, 

at the dara site. Although it was not followed for t h e  entire length 

of the outcrop, the gneiss zone apparent1.y exhends in the line of 

strike northwestward to a point about 1,000 to 1,500 feet north of 

Scenery Creek and about one mile no~%hue,st of t he  outlet of Scdnerg 

Lake. It is not known whether the gneiss was completely assimilated 

in the oliorkta nor thue~ t  of this point, 

A welldefined shew or fault zone appears on t h e  aerial. 

photographs beginning at a p o f h  2 a 7  miles n o d h  of the mouth of 

Cascade Creek on Thmas Bay extending mope than 2 miles in an 

easterly d3section, In the absence of good apasures the direction 

of moment wm no% detemined, but the trace of this zone on the 

aer ia l  photo-phs indicates a southmd dip of the g h m  sf fracture. 

As this line of wealantss does not exbend thmugh the Scensm W e  

dam or reservoir site8 and probably becomes nonexistent east of the 

South Fork Seenary Creak, it waE n;?k ~ , = . B c s ~  beyond th%a pofnt. A 



tunnel from Swan Lake to Scenery Creek, hafevers would cross this 

zone about 2 mile8 south of the p o h t  where South Fork flows Snto 

Scenerg Cmk. In addition to thia shear zona, a, number of lineare 

are shown on pl&e 2 which were located by e d n a t i m  of aerial 

photographa. 

Dam Sites 

In this report two poasible dam d t e s  below the orrtlet of 

Scsnerg Lake are considered. These are s h m  on p h t e  3 as A-A1 and 

B-C-fl-E-F, The water power report indicates that a dam dightly 

over 90 feet in bight  (above the Lake swface) w d d  be required. if 

this site was used POT dmdoping atorage. 

The F i rs t  sfte, A-A', ie located about % feet downstream 

From the actual, lake outlet and the geology at t h i a  site fs shown in 

plan and in mctfon on p h t e  3* The lefi abutment and the =&%on 

acrosa the channel would be: in a hornblende plagiochse gneiss, The 

rulmahder of the seation and the fight abuken* would be im a horn- 

blende quarts diolYTte. The gneiss forms a mkwal w e i r  through 

which the lake waters f l o w ;  consequently, no water-borne depodts  

eldst at that point. 

The dopes of both abutments are atable. On the fight or 

north w a l l  the abutment would be in the nearly vertical w U  of 

d 5 o d t e  which d s e s  toward a knaU about 200 Peek abme the 'Lake* 

T h i s  slops presents no sefious sl ide problem. The slope of the 

abutment on the south side* however, is largely bare gneiss with a 



minor amount of brush and timber, par%iculwly in the  nppeag slopes* 

The slope is as much as 60' over ~hor$ d i e t w a s  but aveFages about 

45' over most of the slope, and mek loosened by i ce  and fro& 

action could sUde tward t h e  dmo Snow building up on the upper 

slopes of this hill could s l ide  toward this abutmentp carrgSng rock 

and timber with it, 

A dam at the first site would have a cr8& length of about 

900 feet and a m u i n  height of about 130 feet  above the channel. 

The bedrock at this site is s u i b b l e  for  a flexible f i l l  type or 

masonry type of d m  o f  the height requiredo 

The second sits considered is designated as B-C-D-E-F on 

plate 3. A section along t M s  line i s  shown on phte  3. This will 

require a main dam, E-F, aerosa the channel and an a&IAary dam, 

B-C, across the saddle to t h e  north. The main darn, %F, would be 

located about 300 feet downstream from the lake outlet. W s  site 

uwld be entirely in the metamorphic rock or hornblende p h g i a c h e  

gneiss, the individual. layers of which range in thiclmess f ~ m  2 to 

4 feet and in general dip northward a t  an angle of 57' N., with a, 

strike of N. 60' W. This fo l i a t ion  pers i s t s  between the a t e  and 

the lake outlet and beyond probably several Pniles to the southeast. 

Thla c r y & U n e  gneiss appears to offer a satisfactory foundation 

for a d m  of the height considered, although probably as much as 

10 feet of rock might ham to be sealed f ran the steep high w a l l  

on the south side of Scenery Creek to reach firm rock f o ~  the abutment 



in that bank, It is doubtfiil whether any pa-biag between layers of 

gneiss would be requlnoed* This dam would be about a0 feet in  

height above the stream channel and w d d  ham a crest lengbh of 

sl ightly leas than 300 feet, The main dmp E-F, would not be 

subject to sUdes on the r i gh t  bank, but the l e f t  bank would be 

subject to the aame sUde conditions descdbed for srite A-Al* 

The arudliary dam, B-C, plate 3, mentioned in t he  preceding 

paragraph, is looated about 900 feet west of the lake outlet across 

the saddle on the nodh bank. A dam at  this s f t e  would have 

approSmately the left  ane-tMrd of i t s  length and the south abutmat 

in gnei~is and the right two-tMrds of its length and. t h e  north 

abutment in qu&z diofite,  f t w a u l d  ham a height of about 35 feet 

above present gtound level and a cmst length of about 250 feet. 

Fdwldatian and abutment conditions w e  satisfactory f o r  any type of 

dm that d g h t  be  elected f o r  this &tea 

The area between the m a i n  dam in the chamel and the 

auxiUary dam Sn the add le ,  ~epresented by the lfne C-D-E1 plate 3, 

is well abo~e the m u m  assumed flow line of 1,050 feet and is a l l  

in plagioclase gneiss, T b i s  barrier is relatively impervious and 

would n e m  as a na'tu~al dm. The oz-ea betweem B and C is covered 

with brush, thiber, and muskeg. The slope at the south abutmento C, 

is gentle and no slide problems w o d d  be experienced. The slope at  

the north abutment of the a d l i a r y  dm, hmeverg consists of massive 

quart% d io r i t e  boulders which mzy Be t he  ~emnanta of a lateral moraine 



of the valley glscior or % h q  m y  ham mowd down ,%in higher @leva- 

t iona  noPt,h ~f these cliffs by n o m l  e ~ o s i s n  procesaaao 

Whether the dam ia the sm~f lcm or the nonwerflow type, 

erosion of the channel. of Scenery Creek by waters From the ap5llway 

OP spillww apron would be a minh9m as t h e  gnsfaaes in the aye% 

are firmly crystall ized and probably sufficiently resfatant t o  

dissipate the effects of hydraulic f f i c t ion  and cavitation, 

Resemoir 

The reservoir is almost entirely in hornblende quartz 

dlord,te with a minor area of hornblende phgioclase gneiss exposed 

near t h e  dam site.  Both types of mck w e  relatively impermeable, 

and in the absence of pronounced faulking or continuous opedngs 

vMch mQhf p r v ~ d e  channels for escape of waters M o w d e d  by the 

dam, no appreciable leakage from the reeemoir is mtLe%pated. 

The steep slopes on the bowlwa of the lake shw evidence 

of snow slides at a number of points* The principal creeks en-befing 

the north and the south sides of Scenery Lake thread through debria 

cones, and during flood stages c a n y  some detr i td  material to the 

-lake, A neglZgibJe amount of silt  may be carried into the lake, but 

it is clear at all t i n s p  H ~ B V A Y ,  WS debris is mom UT less stable, 

and e w n  if sock slides they would cond i tu te  no serious 

impediment in the reservoir. 

Timber and brush cover tkie swampy area drained by the upper 

pa% of Scenery Cr*k at the etaet end sf t h e  l a k ~ ,  but some of the 



steep to n.sa ly  vertfed  lopes around tohe 'lake mppurb no t ider.  

The dam site area north aT the creek, hcmem~, is thiibe-p-co~emda 

The greatest amount of timber elemhere is 75 to 3.00 feet or mom 

above the lake at present. 

Trmnel 

A tunnel for conveying  ate^ from Seenel-y Lake to a power- 

house at or  near the head of Scenery Cove could be located on either 

s i d e  of the  Scenery Creek valley. The P5eld inmstitlgations were 

directed primarily tcrward a south bank location but the valley w a l l s  

on the north side of the emek were a lso  e d n e d  at intefvals. WSth 

the exception of the occurrence of ph#cclase gneiss, the w a l l  rock 

on the north side w a s  essentially the same as on the south s ide  of 

the Scenery Creek valley. 

For il lustrative purposes in this r e p ~ r t  a tunnel route 

was assumed on t h e  south s ide  of the valley, s h m  in plan as 

A-B-C-D on plate 2 and in section an plate 3 ,  As shown on plate 3 

the tunnel diverts from the lake at the 900-foot elevatton. In 

actual development this may rmry fmm as l a d  as the 800-foot elewtion 

to aa high as the 95U-foot elemtion* The geologte conditions as 

near as can be infermd from the available information m e  esmntidly 

the same within this range in elevation* The tunnel & p e n t ,  as 

shotm on plate 2, i s  based on an assumed elevation ef 900 feet at 

the diversion from the lake and an adequate cover of rock, approd- 

mately 100 feet, where the alfgment cyesses t h e  sev-eraJ. cmek ~al leys ,  



As ahown on pla te  2$ a tunnel routs on the south side & 

the valley a d d  have a total l e w h  of nearly 20,000 feet and 

would be in hornbbnde ph@.oclaae gneiss for about the firs% 1,200 

t o  2,000 feet from the lake and would othemine be in quarts d i o r i h  

throughout, A location on the nodh  side of the valley would be in 

qua3,z d i o d t e  f OF approfimate1.y the first haU raile f ran the lake, 

then pass through a zone of hornblende plagioclase gneisa for 1,500 

to 2,000 feet with the entire r&.ling portion in quarts dloritar 

The character of the rock to be penetrated, whether on the 

south or north bank, assures stability in tunnel openlnga throughor& 

most of its lengbh. However, one OF mom zones of weadmess appear 

an the aerial photographs dong the proposed tunnel rode near the 

Smth Fork Q c m ~  C~eek and these zones should be W l l e d  prior to 

Locat5rm of the tunnel or the penstock. No other unfavorable geolo&c 

conditions are believed to exist along the tunnel routes that would 

most l i k e l y  be csnsldered f r o m  Scenery ;take to Scenev Cove* 

ConstmctSan Mterials 

Either rock fill or concrete type dams could be built at 

the sites aona3d3red. Ample amounts of large boulders and blocka 

o e m  in sllde afew,  in the creek veLUey, or adjacent to the steep 

w a l l s  of the main valleys. The lrrsgest proportion of these boulders 

is quarts & l o r i t e  conta inhg nr iab le  amounts of hornblende, a 

minor proportion consfsta of mica schisrt and hornblende meitre. T ~ E  

South Fork S C C P ~ W ~  Cwak cOntrlb!~te~~ in  addition, boulders of 



wfite marble or ~ ~ ~ r s  limeatone. the nor%h side of Scenery 

Creek the valley i~ largely underbin by gfacfd  debr%s and t h m  are 

occasional gravel bms in t h e  creek, p ~ 4 f c ~ L y  near mile 1606 

Rodever, an i n h u s t i b l e  supply of relatimu ekean, fine t o  coarse 

sand, ailso g r a d p  exists at t he  nox"th end o f  Thomas Bay where the 

broad outwash plain f r o m  Bajrd Glacim is within reach of boata of 

shdllrrw draft. TMs depoxit i~l about 1. milee north of the entrance 

to Scenery Corn r Other minor depodts of sand and gra& were 

obsemd in the s a e y  o f  Scenery Crmk above the h k e  and in creeks 

entering the lake* 

Swan M e  pmer si te  

Topograpb- 

The north and the south bomdwiea of the  Cascade Creek 

drsainage basZn are w k e d  by c m b  ridges. The catchen% basin above 

Swan W e  is characterized by evidence of ghe%aZ a c t i m  both pa& 

and present. Streams descending from valley glaciers and from the 

i c e  aap f l o w  i 2 t o  the l a b .  The cirquea or her baains which 

contdbuts their &dnage Za the lake  directly ape pmbably the work 

of alpine glaci~rs* The creek which enters the northeast pol-tion, of 

the lakg is fed by t h e  melt of the ice cap and two valley g l a c i e ~ s  

clewral miles east of the  lake. T h i s  cmek flma though a broad 

relatively f lat  valley about a mile 'long, at the uppe1 and of wMch 

f s a falls that descends about 60 feet t o  the T P F ~ U ~  floora 



Cascade Cmek which flaws ant of Swan Lake descends about 

350 feet in the fir& half rdls. A falls at. the head of Fans h k s  

is about 80 feet hr&, After leaving Fdlw M e  through a naaraw 

g a ~ g e  the stream wadiat is steeper, and h %Re next mile the creek 

full ow^ a stmight course and debcends about 850 re&. In t h e  last  

half  mile t o  the toad it falls about 250 feet and flaws through a 

namow, rock-walled wlley. The step-like c b a c t a ~  of the upper 

stream bed is & o m  on t h e  profi le  of Cascade Creek on the topo- 

graphic map (plate 3). As its name %mplies, there are m y  rapids 

and aascades throughout the length of Caeoade C ~ a e k .  

The sfde slopes of the lake in general are not  @te as 

precipitous aa those of Scmery lake and are cove~ed in a large 

p& by forest growth. 

Geology: 

Rock types 

The reservoir rock in general is gneissic in e h a r a c t ~ r ~  

p h i c d m l y  on the south side of the lake, and, in eompaPison wikh 

the Scenery Lake area, axbibits a definkte increase in content of 

mafie mlnerd.8. There may be two sheets of intruded bathoUtMe 

ma'tePSal In t h i s  aTsa, one of which crosses the ouklek of t he  lake. 

Une of these ilPtrusim sheets may be classed locally as a gabbra, the 

o t h e ~  as hornblende q&z &sr%fa. These rooks have not bem 

mapped separably and in detail  because they ape part sf the same 

bathoUthic i r~ t~ms i sn  in which quIngs d i d b e  predominatesp md a 



great deal more t5.m wotild be q 1 : & x b ~ d  $0 map each accwately, 

The massive ~ Y ~ & B S   PIS on the sorrtIh ~ d e  of the lake. 

conaist of hornblende and pl%g%mLaas wT.k,h qua&%, garnet, biotite ,  

and epidota as accessory dr.er%ga. The hornblende crystals are 

parallel to the fol5akion. A p l i t i o  dLkes 6 inches to 3 or 4 feet 

in th i cbes s  were observed, although southead o f t h e  lake the 

ap l i t i c  zone may be very much t h l c k e ~  but. 4s pr~bably of lent ioular  

shape* S m a l l  ligh.$-eolmbed dikes w e  numerous and conspicuous 

around the lake and they intersect each other at d o u a  angles. 

Beds of marble or crystaUdne limestone varying from a few inches t o  

4 or 5 feet in thickness were obsemd in the gneiss norbh of the 

lake outlet, a lso  southeast of the lake, and between t M s  point and 

the falls an the creek wMch enters the Zake on the northeast sideo 

The marble Zs pure wMte and is oceasiondly medim to comscly 

crystdline, but some thin sfringers a e  pure calcite. 

Dapodts of glacial  sand and boulders o c m ~  fn the ml ley~  

of the creeks on the east end of the lake, A n g d m  b d m s  and 

reworked g h c i a l  debrLs occm at t he  mouths of &aimge channels at 

or near lake level* Cascade Creek helm f he gorge at the outlet of 

Swan Lake flows thx*ccgb cobbles and bauLders before dropping over 

the falls at the head of F a l l 8  M e ,  

Around F a l l s  W e  the country rack is hornblende quartz 

dior5te and the lsdgs  which forms the  falls is also hornblende 

quartz dlor i te .  SmpUng at ir.te~~aLs d ~ n g  Cascade Creek %a the 



coast mvealed no abrupt. ~hmge  in the compo+-tion of the bedrock, 

although the content, of harnblede appaaya to innmasa westrward 

and the rock becomes definitely gneissic in cham.cter, 

Structure 

Near tha east end of the h k a  t h e  afrpXke of the layera of 

homblendc plagioclase gneiss in a small exposure is N. 55' W., 

dip 47' toward the northeast. A t  the contact Hfth the hornblende 

q u a r t s  dloP i te  near the west, end of the lake the g n d s s  contact  

trends northwest-southeast. However, d o n g  the creek a t e r i n g  the 

northwest side of the lake near the lake o u t l e t  and about 500 feet 

higher than the lake  caleamous gneim is exposed in a d l  sharp, 

isocl inal  fold about 75 feet  across, This calcareous gneiss zone 

extends o v e ~  the & d d e  beyond t h e  headwatsys of t he  South Fork 

Scenery Creak and trends s l i g h t l y  w e s t  of norbh. Them appears to 

be a shear zone on bath s ides  of Swan W e  following roughlythe 

creeks entering the lake near the outlet, The cxeek on. the south 

side of Swan Iake east of the lake nutlet, however, follows more 

or less the corrt,act ~f the  hornblende plag5ocLae gneiss and the 

quartz diorite. In :,he lower p& of t h e  South F o ~ k  Scenery Creek 

the calcmeous gnei~s was absent bu*J was  ~bsermd appro-telg a 

mile above the main creek* 

The slLghtLy incised valleys nem each abutment s i t e  and 

transverse to the ax fs  of the proposed dam, between 800 and 1,000 

feet to the ns~th and the south of t h e  lake outlet, so far as could 



he determined by f i d d  m m h a t i o ~ ,  co$ fa,uE&a but probably are 

j o i n t  fractures which eroded more a a ~ i l y  than. the neighbosing rock. 

These l ocd i t i e s  should be drilled to w d f y  this suppodt ion 

because it was not possible to insped~ closely these p o i n t s  by 

reason of fores t  grrrwtfi, 

The straight course of Cascade Cmek sou%hestward from 

Falls Lake, as shown or, t h e  map, for a dts5ance of about 4,000 feet, 

its abmpt turn at that point sout.h2aat for about 1,000 feet and 

another right-ande t u s ~  southwestwasc3. toward the coast is evidently 

the result of the structural pattern of the area. This might affect 

the ~ t a b i l i t y  of a tunnel from 5w3n M e  to a point neay the mouth 

of Caacade Creek. 

Ikm Site 

The narrow gorge immediately down~tream from the outlet 

cf Swan Zake presents favcrable opportunities topographically f o r  

the selection of a dam siteo The be*ock in t h i s  gorge consists 

entirely of hornblende quartz diopiksr The south or l e f k  wall. of 

the gorge is practically bare fos more than 100 feet above the 

elevation of %aL M e .  The north or r i g h t  side of the gorge I s  

covered Kith thick h:ush, krses, and lmge boulders and bloaks of 

dior i te .  Within t he  narrsrderP portion cf the gorge large blocks of 

diofite, 10 to 20 feet in d m u m  h e n s i o n ,  line the stream channel 

and to a lesser extent form the 0utle.L ~ 1 f  the Power portion of the 
.. 

0 channel. Them are two mall irl:faed ,va7leys, one cn either side 



of the gorge, roughSy pwrsjE1~1, to @asmde C F B ~ ; ~  anit de"vera1 hundred 

feet higher than the  elevat5on of aarr h k e .  &canLmtfan of these 

local i t ies  furnished no evidence ~f laadking, ef ther active or 

dormant, and it was concluded that. jotnting was solely responsfble 

for these incised d e y s .  Exploratory dril l ing to ver i fy  this should 

be tncluded as part of any detai led i n v e ~ t i g a t ~ i m  of this site. 

The r ight  or north side of the gorge, Sn 'gem of the comr 

of trees and brush along with t h e  large imegular boulders, should 

be reasonably free from audes. The 1 e P t  or  south w a l l  f i gh t  be 

susceptible to slides, however, being practically bare and somewhat 

steeper. 

The most l ike ly  Location f o r  a dam would be at the 

narrowest part of the  gorge wMeh is abou* 500 feet downstream f m m  

the  lake outlet. This is s h m  both in plan and section, A-A t, on 

plate b. A dam at this site would ham a c r e ~ t  lenghh of 290 feet. 

The waterpower report shows that a dam that would raise the lake 

level appM3dmateI.y 100 feet  would be saqulred at t h 5 ~  site to aktain 

the desired regulation of the outfltns from the  Jake. The foundation 

and abutment canditZons m e  satisfactow Par the eonstmetion of' 

e i ther  a masonry 01' mck- f i l l  type of dsnt of t h e  height indicated* 

The rock conditions in t he  i°hanel d o d ~ s a m  from the dam would 

effectively withstand the erosion from any spillway d i s c b g e r  

Re semoir 

The res~moir rock includes a large amount of hornblende 



g e t a s ,  f iof i te  g n s i a ~ ~  and cll%amr,ma gm9Saz cuwtai.ning bods of 

ma~ble as i . ~  addition, hamblemda q ~ ~ a r t a  d%os"rtsa W i t k t  the excepti~n 

of the p 6 i s w  contdnfng nar5lc, n e w  %hc. kn*e& end of the lake, none 

of the rockg obsemd would cauas any Jeakge o.f conneqmee f r o m  

the reservoir. The locatron of .them C ~ Q ~ P ~ Q U B  g n s t s s e ~  near the 

lake would not promote ledage, and permeability is lacking f n the 

other rocks in the reses~air. No faults, jointsp or openings were 

o b s e m d  that might cause water los%rsa. However°, the two notches on 

each side of the lake  outlet previously d e s c d e d  should be oom- 

dr i l l ed .  

The reaemoir pock supports a g o d  ~ a # t b  of tidoer over 

much of the lake basin andg with the earception of a few ma8 subject 

t o  snw slides, the slopes can be consideed &able. 

An lncrease in e%evat%on of the lake swfce would flood 

rrsmy timbered areas. The vdleys  of the two cmeks entelYfng the 

upper portfon of the  lake a m  covered with aldm and hrmsh. 

Tunnels -- 
W&er P m  %an Lake could be diverted to a powerhouse 

site at or near t h e  kesd of Scmery  Cove or to a site at or near 

the mouth of Cas~cus Creek. The routes w cowsea far these two 

tunnels are deslignated on plate 2 as E F - E D  and H-I-J-K, re~pee-hively. 

Sections dong these mutes w e  s k ~ ~ m  on plate 40 In these f l g u m s  

the tunnels have been s h m  as diveding  at lake level,  If the 

storage was d6*.*-'1 > p d  by d ~ a w i n ~  hake below its natura l  level 



these tunnels would ba about 125 feet, l m e ~  .l:lhn indicated, From 

the information available eunditians would be essentially t he  same 

whichever elevation 4s considered, 

Swan Lakedcenerg C o ~ e  tunnel 

The tunnel route from Swsn Lake t o  Scenery Cow, O-F-E-D, 

as considered in this zlepofi, would fallow a course p a r a l l e l  to the 

creek entering the northwest end of the lake and the South Fork 

Scenerg Creek. (see plate  2, ) Reconnaissance of these creek valleys 

discloses that gneiss containing white marble o~ crystalline Lhe- 

stone bands and, stringers is continuously exposed from a point about 

150 to 200 feet above Swan Lake to the divide between Scenery Creek 

and Swan Lake drainage* Although detailed Znformatkon is lacldng* 

this gneiss zone apparently is con.tinuotls kn a northerly direction 

beneath the snow and i c e  cap to a point on South Fork Scenery Creek 

about 1% miles beZm the divide. Whe+.hez these infolded or included 

blocks and stfingers of gneiss e d &  a% the  depth below the surface 

to the probable funnel grade, that La, b a l m  an elerration of l , S O Q  

or possibly 1,375 feet is not know,but thls can be detemlned by 

diamond dr i l l ing ,  

The ~ a c u ~ d s s a n c e  along this %urane2 route discloses that 

the first sizable outcrop of marble oect-s about 600 feet above lake 

level at an elevation of about 2,100 feet. Based solely on this 

observation, it would appear that a tunnel grade at an elevation of 

l,5Q0 feet or l o w e r  would not encounter the calcareous gneiss, 



p a r t i c u l a ~ l y  if the tunnel, were dx"fvpm wesrt of $he ou t l e t  of Swan 

Lake and South F o ~ k  Scenery Creek thmugh the quartz d i o d t e  along 

a course a p p r o m t e l y  that in&oa%ed by the l ine  on plate 2, Thfs 

tunnel would intermet a shear zone, whtch apparently exbends east- 

ward from the bay to a point  zboA 1% a l a s  sou'th of Scenery Creak, 

as shown on plate 2*  In addition $0 this zone0 3- l inears ape 

s h m  which may indicate ksactwe zones that could affect tunneung 

operations dong the rout& indicatedo 

The total length of this tunnel would be about 3$ miles, 

and the length of the penstock or pressure t m e l  would be about 

2,500 feet, 

Cascade Creek tunnel. 

The tunnel, route from Swan Lake to a pmerhouse s i te  at 

or near the mouth of Cascade Creek POT considera%ion Itn this report 

was selected on the north s ide  of t he  Cascade Creek valley, and, I s  

designated as H-I-J-E on plate  2, Tba alignment indicated was 

based on topographic sonsiderations so that them would be an adequate 

rock cover omr the tunnel at a l l  point.s. A cow=@ on t h e  south side 

of the valley w a  hot considered as desirable reason crP several 

~eentrant s rasul'ting fsom Recent and Pleistocene eroaion and 

glaciation. Sampling at i n t e rva l s  between t h e  M e  and t he  bay 

d o n g  Cascade Creek shsxed that the tunnel route as fd icatsd  vould 

be itl hornblende quartz djorite throughout its entire length, Four 

shear zones may he intersected by fhe  prapoesd tunnel. A section 



along the  route is s h m  on p l a t s  4. The t m a l  would be about 

24 miles in lengbh, If the powerhnuse site was a$ the  mouth of 

Cascade Creek a penstock over 4,000 feet long would be rsqui~ed, IF 

a satisfactory powerhouse site cculd be hsd at a point along the 

shore about 3,5W feet north frm t he  mout,h of Cascade Creek t h e  

penstock lmgbh could be reduced to about 2,000 feet or lesso 

Constmzcti on  material^ 

There a m  ample supplies of l u g s  boulders, principally 

quartz dior f te ,  near the outlet of Swan Lake and on the southeast 

end of the Lake in the creek valley that m e  suitable for the con- 

struction of a rock-fill or concrete type of dam. Some sand and 

gravel may be obtained i n  tMa  alley, but the largest supply is in 

the valley between the falls  and the point where the creek enters 

the northeast s ide  of the lake, If the quality and quantkty of 

this sand and gravel are unsatisfacloqr hsth m y  be obtafned from 

the outwash plain af Baird Glacier on Thomas 13ay* 

Ruth Lake power s i t e  

The no&h w a l l  of Ruth M e  is nearly vertf cal, but the 

~011th w a l l  is less steep and ecversd with trees. The channel out 

of the lake is apparently 2 to 5 feet deep, probably due in park to 

the accumulation of bouldwa, after which Delta Cmek entaps a 

narrowey c h w l e l .  The north b d ,  lsss than 200 feet fim t h e  



ou4ile-t;, is &nosf, ver.$ical t o  a hefght of 60 ks 70 Peat above dream 

I.eve1, but t h e  south bank   lo pea morn gently, m d  l a rge  blocks of 

quarts d i o d t e  ham accumulated be2.0~ the  outcrop of bedrock about 

50 feat abom the stream. Delta C r e e k  f OUWB a more circui tous 

course than S c m e ~ y  Creek or Cascade C-s~sek to Rea level. in a 

distance slightly in excesa of 2 milas. 

b0h~ 

Rock typea 

The exposed north wdl of the lake  contains numeroua dikes 

that have penetrated t h e  dtorite in the same manner as at Scenery and 

Swan Lakes t o  the north f o d n g  a similar resemo%s of mnaller h e n -  

sions. The joints in t h e  in t rus ive  masses a l s o  govern &nor drainage 

to some extent, Samples were taken on t h  north and the  south banks. 

The lower 50 feet of the north w a l l  was idmtified as hornblend5te 

and apparently is a segregation, buk the quantity af hornblende 

dhninishes in the upper part of this w a l l  and the rock seems to 

change to a gabbro. Farbher dowrtst~aarn t h e  right bank i s  hornblende 

quartz dlol-ite. The south bank is essmtia3ly the same type of ~ o c k  

where q s e d o  In general, the bedrock dong Delta Cmek toward the 

bay contains increasing amounts of ferromgnesian minerals and ie 

gne5saic in a nmber of localities. Within to 3/'b mile of T h m s  

Bay the bedrock is entirely hornblende gneiss. 

Stryct  ure 

The f a l i a t i on  of the schist and massive gneiss within a 



Ildf n&le of %he coast dips genexm#13g ea~l't4wW~ alkhough these may 

be omrtamed beds of the Juneau speIinor%um, In tihe gneiss zone 

nem the coast dips aa high as 70' ess%warsd were noted* The folia- 

tion becomes less dis t inc t  eastward and t h e  bedrock is essentially 

a part of the diof i te  mass. In the absence a9 a boat, XtLle 

oppo~tunitg was afforded to examine 'the ~.&,puclture of the mservoSrj 

but so far as c d d  be detefmined f rm the outlet of: the  lake and 

from aerial photographs nu faulting or folding has affected the 

reserooEr area, at least no unfavorable conditions were apparent* 

The reservoir area appears to be a pa:% of the main mass of hornblende 

quad= diorite. 

Dam Site  
- - - 

The R ~ t h  Lake dam site shown 02 plate 5 was not surveyed 

but is an enlargement of that podion of the tcrpogfaphic map, H P X a n  

and prof i l e  Cascade Creek and v ic id t+y ,  Alash, dam sites .n 

Delta Creek, immediately downstream frm Ruth Lake, flows 

through a very m~ow canyon section about 600 feet in length. About 

200 feet damstream from the Lake out le t  the right or no&h bank is 

very deup with the  first 60 to 70 feet above t h e  stream practically 

vertical. The l e f t  sou3h bank is a lso  very steep but not quite 

as steep as the north bank. The baeock through the canyon aectfon 

above mentioned con8ists mddy cf ho~&Iande qua%% diarite  although 

there is an i n c ~ a s e  in mafic m h e r d  content; as compared uiLh the 

area examined along Cascade Creek and Scanary Creek to the north, The 



d.opes on both sides of the canym, a t  %h? mug?; probable site for a 

h i ,  appear to be &,able. 

The waterpower a h d i e s  jn&b;;a%e that &t would be necessary 

to raise the l eve l  of Ruth Lake as much asd 215 feet t o  obtain the 

desired regulation of the outflow. The required clan would be about 

2L5 f ee t  high and ham a crest lengkh o f  LOO feet. The rock con- 

ditions in the canyon are satisfactow for the eonstmetion of either 

a masonry or rock-fil l  damo Rock condit ions in the channel d m -  

stream from the dam location would wlthst;md the erosion from 

spillway discharges. 

Resemoi P 

The country rock at the lake outlet is hornblende quartz 

diorite ; locally, however, it approaches the composition of a gabbro. 

From the brief absemation made and by examination of aer ia l  photo- 

maphs, it is concluded that the entire reservoir is this typs of 

rock. No faults or cantinuous openings which d g h t  pennit escape of 

hpounoled water were observed, and the La& of permeabilLty uf the 

bedrock indicates t h a t  the probabf l i ty  of any appreciable leakage 

from the reservo* is remote. A ma21 area of unconsolidated ssdi- 

menta is present i:~ the  stream v d e y  at tJhe upper end of the lakeo 

The dopes  of the reservoir appsw to be stable thoughout, 

although minor snm and rack sl ides might occur on the nor th  side of 

the lake from the bare slopes and in the dream valleys. 

The n o d h  w a l l  i a  steep to vet%% ca l  f OT a hei ght of over 



5~ feet above the  MR and 3 u p p ~ ~ t s  Iit3Sl.c timbe~, The south boMm 

of the lake supporbs a g ~ d  gr&h sf tirnbe.1~4 

Tunnels 

Plans for the u%ilf zat-i on of the water Pram Ruth Lake 

mi@* require diversion by t.u_mel d o n g  one of three different 

routes, piz, ,  (1) from Ruth Lake to a point at or near the mouth of 

Delta Creek; (2) from Ruth Lake t o  a point a3 or near the mouth of 

Cascade Creek; and ( 3 )  from Ruth Lake southwes.t;.dalsd to some point 

in the Patterson Rilver valley. The first two are designated as 

L-M-N-O and P-+K on plate 2. The t h 5 d  i a not s h m .  

The quartz diorite rock in t he  Delta Creek valley, based 

on observations along the foot trail, is local ly  p i s a c  in 

chaacter and becornea entirely gneiss: as the coast  is approached, 

that is, toward the west, A tunnel from Ruth Lake to t h e  mouth of 

Delta C ~ e k  would be mainly in t he  quz%z d i u f i t e ,  except $ to 3/4 

mile k.om the coast where L t  would be in graeiss. 

Rock conditlens along the route to Cascade Creek were 

obserwd only i n  t he  v i c i n i t y  of Ruth ME: and the mouth of Cascade 

Creek. The rock fr, both of these areas waa quar tz  dior5ts and it is 

believed that the s r . l . f ~ e  xsoute would be i n  the qua,zr; d io r i t e*  

No observations were made in the Pattamon Ever valley 

but based on aer ia l  photographs it is beEeved that w tunnel. route 

f r o m  Ruth W e  t e d n a t f n g  in this d l e y  would encounter essentially 

the same rock ccnditfone as were o b s e m ~ d  a% Ruth Lake, dz., quartz 



d i o r i t e  and gneiss, 

Constructien Maberials 

Ths large blocks and boddws of hornblende quaptz dkor5te 

near the outlet of t he  lake would con%fibute same material for 

eon~tructian of a rock-fill dam, but qu-ng may be necessm. If 

concrete is to be used in construction sf a core or a fachg, it may 

be possible to obtain a l M t e d  amount of sand and gravel at the 

upper end of the lake. It was not possible at the time of this 

5nmstigation to examine t h i n  1 ~ c d i t y .  If this source is inadequate 

it may be necessary to obtain concrete aggregate in the Fatteraon 

River delta  or at the head of 'Phomas Ba$, 
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